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Abstract: Water recharge from land surfaces into subsurface media is an essential element 
in the hydrological cycle. For a small scale Groundwater assessment, experimental 
approaches are usually followed, however, on a regional scale, this groundwater assessment 
needs to be made into a comprehensive picture where spatial data of the different 
contributing factors are treated. Contributing factors are lineaments and drainage frequency 
density, lithologic character, landuse and landcover.This study is approach to better 
estimate and provide qualitative assessment of potential of the area influencing the 
groundwater conditions and it is very good in valley regions and in remaining it is moderate 
to poor. 
 





Very own survival on earth depends on two 
basic resources water and soil, which are 
nature’s two valuable gift to mankind. 
Groundwater is a crucial source of fresh 
water throughout the world. More than 1.5 
billion people world wide and more than 
90% of rural and nearly 30% of urban 
population in India depends on groundwater 
for meeting their drinking and domestic 
requirements. Groundwater is an essential 
part of the hydrologic cycle and is important 
in sustaining streams, lakes, wetlands and 
aquatic communities.. Groundwater is a 
dynamic and replenishable natural resource, 
but in hard rock terrains availability of 
ground water is to a limited extent and its 
occurrence is essentially confined to fracture 
and weathered zones (Saraf and Choudhury, 
1998).  Integrating remotely sensed data 
with ancillary data is essential to have more 
precise and correct information about 
various factors involved in the water 
resources management.  Studies have been 
targeted in this direction by several authors 
(Prakash, 1993; Chaudhary et al., 1996; 
Ravindran & Jayaram, 1997). Ground water 
occurrence parameters such as lithology, 
geomorphology, soil, land use pattern, 
lineament, slope and rainfall maps derived 
through remotely sensed data/conventional 
methods have been analyzed using GIS to 





The study area (Fig.1) lies between latitude 
770051 to 770451 East longitude 110451 to 
120151 North latitude  in Chamarajanagar 
district, Karnataka, and is situated about 60 
km from Mysore in SE direction. It covers 
about 2522 sq km, which is one of the 
largest taluks and drought prone areas of 
Chamarajanagar district. The basin is 
characterized by poor soil cover, scarce 
vegetation, erratic rainfall and lack of soil 
moisture for most part of the year. 
Recurring drought coupled with increase in 
groundwater exploitation results in decline 
in groundwater levels. In order to manage 
and develop sustainable development, it is 
to delineate the groundwater potential 
zones. The area is bounded in the S-E by 
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massive granitic hills where most of the 
drainage originates. The entire area is 
drained by a small stream, which flows 
towards southeast. The high altitude area in 
the southeastern part is at about 686m 
above mean sea level (amsl), whereas the 
southern most part where river flows 
eastern part of the area out is at 360 m 
amsl. Physiography of the area exhibits 
three distinct features (i) hilly terrains 
covering mainly Southern and Southeastern 
part of the study area,(ii)mid-slope region 
with larger gentle slope covering and 
(iii)relatively flat region with gentle slope 
covering larger part of the study area. The 
area receives an average annual rainfall of 
689 mm,(from 1901 to 1970). The surface 
runoff goes to stream as instant flow. Most 
of the drainages flow southeastward forming 
upper catchments. There are few tanks 
across these drainages; however, most of 




Figure 1: Location of the Study Area. 
 
Materials and Methods: 
 
In recent years, extensive use of integrated 
approach for extracting ground water 
prospect zones in hard rock terrain using 
remote sensing and GIS techniques 
(Venkatachalam et al., 1991 Haridass et al., 
1994; Chi and Lee, 1994; Krishnamurthy et 
al., 1996; Pal et al., 1997).  The 
methodology includes generation of 
thematic maps such as lithology, landforms, 
structures, land use/land cover, soil slope 
maps on 1:50,000 scale using IRS 1D 
(PAN+LISS III) merged satellite data and 
other collateral information.. Lithological 
Map is derived from published geological 
map on 1:2, 50,000 scale and updated using 
satellite data.  Geomorphology (Landforms), 
land use/land cover and lineament maps 
were interpreted from satellite imagery.  
Slope map is prepared from SOL India 
topographical sheets on 1:50,000 scale. Soil 
map of the study area is derived from 1:2, 
50,000 scale soil map of Karnataka prepared 
by NBSS & LUP.  All thematic maps were 
converted into the vector format by 
digitization.  Depending upon the perceived 
importance of their role in occurrence and 
movement of ground water, weightage has 
been assigned for individual themes.  All the 
maps were integrated by overlay techniques 
using GIS to delineate ground water 
potential zones. 
 




The study area rock types are massive 
porphyritic granitic rocks occupy high hill 
ranges and isolated hills. Geologically, the 
study area consists of hard crystalline rocks 
mainly peninsular gneiss and Charnockite of 
the Precambrian age. A few isolated granite 
bodies located in the reserve forest areas 
northeast of Kollegal are considered as 
Closepet granite. pink and grey in colour, 
being intrusive in to the peninsular gneissic 
complex (PGC), the Sargur supracrustals 
and Charnockites, Chamundi granite, 
exposed south of study area.  These rocks 
are intruded by dolerite dykes of Proterozoic 
age.  Gneiss is medium grained with grey 
and pink colors and occupies northwest part.  
They have secondary porosity such as 
fractures, joints, faults, etc. Charnockite 
rocks occupy southeastern part forming the 
hill ranges with less primary porosity as well 
as secondary porosity (Fig.2) 
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Many of the geomorphological features are 
well represented on the high-resolution 
satellite data and help to provide reliable 
information to generate geomorphology map 
in conjunction with slope and drainage 
parameters. The landforms that are 
delineated in the present study are 
denudational hills, pediments, inselbergs, 
shallow weathered pediplains, moderately 
weathered pediplains and valley (Fig.3). 
These geomorphic units occupied by 
charnockite rocks occur as continuous range 
major hard surface and generally act as 
runoff zones.  Pediments are rock floured 
plains in the uplands and areas adjacent to 
hills into which the rainwater from the hills 
drains. Groundwater prospecting in the 
pediments can be considered as normal to 
poor (Sankar, 2002), but presence of any 
lineament or fractures can provide some 
scope of movement of groundwater. These 
units mostly act as run-off zone.Pediplains 
(PPM) is the flat surface with good 
weathered profile covering thick vegetation. 
This unit occupies the topographically low-
lying area and associated with lineaments. 
Ground water zone in this unit is considered 
as good.  On other hand, shallow weathered 
Pediplains (PPS) having less weathered 
profile with sparse vegetation, the ground 
water availability is believed to be moderate 
in view of their elevated ground compared 
to the PPM.  Valley zones are the stream 
course with accumulation of highly porous 
and permeable alluvial/colluvial material, 
sand, and gravel and hence, there is more 




Hydraulic properties of soils play an 
important role in movement of soil moisture 
from the ground surface to water table 
through the unsaturated zone, and hence, 
affect the runoff and groundwater recharge 
processes.  Different types of soil present in 
the study area are Clayey, clayey mixed and 
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The most obvious structural features that 
are important from ground water point of 
view are the lineaments.  In hard rock 
terrains, lineaments represent areas and 
zones of faulting and fracturing results in 
increased secondary porosity and 
permeability.  Lineaments provide the 
pathways for groundwater movement and 
are hydrgeologically very important (Sankar 
et al., 1996). The general trends of the 
majority of the lineaments are NNW and 
N100 E direction.  The lineament analysis of 
the area from remotely sensed data 
provides important information on 
subsurface fractures that may control the 
movement and storage of groundwater. 
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Figure 5: Lineament of the Study Area 
 
Land use and Land Cover: 
 
To estimate the spatial distribution pattern 
of land use/land cover in rabi and kharif 
season, the satellite data of two seasons 
was acquired during December 2002 – rabi 
and October 2003- kharif data were used in 
the study.  The land use/ land cover classes 
like built-up land, agricultural land (crop 
land), fallow land, plantation, forest 
(evergreen, deciduous, scrub, etc.), 
wastelands (salt-affected land, barren 
rock/stony waste, etc.) water bodies           
(rivers, streams, lakes etc.) were delineated 
based on the image characteristics like tone, 
texture, shape, association, background, 
etc.  Forest area occupies the hilly terrain of 
southeastern part, while agriculture land 
occupies the northeastern part of low lying 
areas (Fig.6). Huge number of eucalyptus 











  656 
D. NAGARAJU, C. PAPANNA, S. SIDDALINGAMURTHY, G. MAHADEVASWAMY,  
LAKSHMAMMA, MOHAMMAD SUBHAN LONE, P. C. NAGESH and KRISHNA RAO 
International Journal of Earth Sciences and Engineering 
ISSN 0974-5904, Vol. 04, No. 04, August 2011, pp. 651-658 
Slope: 
 
Slope may be defined as the loss or gain in 
altitude per unit horizontal distance in a 
direction.  Slope may be dependent on 
lithology, climate, meteorological parameter, 
runoff, vegetation geological structure and 
the process of denudation.  The slope and 
its aspect information have been derived 
from SOI toposheet on 1:50,000 scale by 
adopting template method and using 
guidelines described by AIS & LUS on slope 
categories. Low degree of slope in the 
terrain is indicative of nearly level to gently 
sloping. The slopes have been classified into 
seven categories i.e. 0-1%, 1-3%.3-5%, 5-
10%, 10-15% and more than 35%. Most of 
the southern half of the study area occupies 
slope category of 0-1% and is favorable for 
groundwater potential point of view. On the 
other hand, high degree of inclination 
represents steeply sloping land.  Peninsular 
gneissic terrain is a tableland flat to the 
undulating topography. Slope is nearly level 
to gently sloping. A stupendous rise in 
elevation is seen within a short distance that 
contribute to the rapid increase in slope as 
indicated by the closely spaced contour lines 
in this area, which is dominated by 




Figure 7: Slope of the Study Area 
 
Assignments of Weightages: 
 
Depending upon the perceived importance 
of their role in occurrence and movement of 
water resources, weightage has been 
assigned for individual themes.  Each theme 
of individual units are assigned knowledge-
based hierarchy of ranking from 1 to 4 on 
the basis of their significance with reference 
to their water resources potential.  In this 
ranking, (i) 1 denotes to poor, (ii) 2 denotes 
moderate, (iii) 3 denotes good and (iv) 4 
denotes to very good groundwater potential.  
The final scores of each unit of theme is 
equal to the product of the rank and 
weightage.  The weightage of each theme, 
rank of each unit in each theme and their 




All the themes are overlaid using UNION in 
ARC/INFO to generate composite map.  The 
thematic map of each theme is overlaid two 
at a time to generate a composite map.  
Thus each layer representing a particular 
theme is overlaid on other themes to find 
the union polygons.  By this method, a new 
map showing the integrated feature of two 
thematic maps is obtained.  Over this, 
composite map is overlaid on a third map 
and so on.  The individual themes like 
lithology, geomorphology, lineament, land 
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use, soil and slope, were overlaid one at a 
time to get the final composite map.  Each 
polygon in the final composite map is 
associated with a particular set of 
information of all thematic layers.  The 
evaluation of ground water prospect of each 
polygon in the output is based on the added 
values of scores of various themes.  The 
total scores obtained by integration have 
been classified into four categories to 
facilitate the delineation of excellent good, 
moderate and poor groundwater potential 
zones. 
 
Table1: Rank, Weightage and Scores for Attributes for Various Themes. 
 
Lithology   Land use/land cover 
Lithology Rank Score Land use/land cover 
(Weightage-40)   (Weightage-25) 
Charnockite 1 40 Settlement (Urban) 
Dyke 1 40 Deciduous Forest 
Gneiss 3 120 Scrub Forest 2 
Geomorphology   Plantation 2 
Geomorphology Rank Score Salt Affected Land 
(Weightage-60)   Settlement (Rural) 
Denudational Hill 1 60 Land with Scrub 
Pediment 1 60 Stony waste 1 
Pediplain shallow 2 120 Tank 
Pediplain moderate 3 180 Kharif 
Inselburg 1 60 Double Crop 4 
Stream 4 240 Evergreen Forest 
Suvarnavathi river 4 240 Grassland 
Tank 4 240 Streams 
Valley 4 240 Degraded Forest 
Soil   Suvarnavathi River 
Soil (Weightage-20) Rank Score Slope 
Clayey 4 80 Slope (Weightage-30) 
Clayey mixed 3 60 Gentle Slope-3-5% 
Clayey-skeletal 1 20 Moderate Slope-5-10% 
Loamy-skeletal 2 40 Moderate Steep-15-35% 
Lineament   Nearly Level – 0-1 % 
Lineament(Weightage-
50) 
Rank Score Strong Slop – 10-15% 
Lineament (Buffer 
zone-10m) 
4 200 Very Gentle – 1-3% 




Integration of thematic map prepared from 
remote sensing and collateral data using 
GIS yields more accurate results.  Excellent 
groundwater potential zones are found 
either side of lineament and Suvarnavathi 
River.  Major portion of southeastern part 
are occupied by poor to moderate potential 
zone due to its topography and forest cover.  
Good prospect zones are enlighten in nearly 
level to very gentle slope with agriculture 
land.  Out of 2522 Sq.km 50.51, 87.21, 
123.14, 5.30 sq km falls under excellent, 
good, moderate and poor ground water 
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